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- GPS Measurements and Global GPS Network

« Global Mapping of TEC

« Global Mapping of Irregularities

. Large-Scale Disturbances & Smaller-Scale Irregularities
« lonospheric Scintillation Monitoring System

. Global Assimilative lonospheric Model (GAIM)

- Applications
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JPL.  GPS Observables and lonospheric Measurements @
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APL IGS Global GPS Network @

Global GPS Network (present): Coverage at lonaspheric Altitudes

10 degree elevation mask. Effective shell height of 450 km.
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APL Global lonospheric Map @

04/15/99 Global lonospheric TEC Map JPL
02:00 — 03:00 UT
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AL N, Profiling Using GPS Occultations @

Tangent Point

Electron density profiles measured at the Millstone Hill incoherent
scatter radar and derived from a nearby GPS/MET occultation
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APBL  Expected Missions and Daily Coverage @

-180 -120 -60 0 60 120 180

Mission Occultation Altitude Inclination Daily Launch | Lifetime
Antennas (km) Profiles
Oersted aft only 400x800 98° 250 Jan 99 3 yrs
Sunsat aft only 400x800 98 ° 250 Jan 99 3yrs
CHAMP aft only 470 83° 350 June 99 5yrs
SAC-C fore/aft 702 97° 700 Sept 99 3 yrs
Jason-1 plasma- 1300 63° 500 Dec 99 5yrs
sphere
GRACE fore/aft 450 90° 700 Mar 01 5yrs
COSMIC fore/aft 700 70° 4000 Jan 02 4 yrs
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GPS Satellites Tracking
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GPS Satellites Tracking

GGLat (deg)
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GPS Satellites Tracking
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APL Spectrajof L1-C/A Signal Intens

—~ o. L{ L] ""']’ T’ } ) L] v L] L] ""'q
N :
s ~¥F -
< o -
I _40F -
5.:' C 3
~ —BOf 3
S - 3
< -8O =
‘ - -y
* _100E oy e
0.01 100.00
Frequency (Hz)

o- 4 T rTvryr,y T re 'v‘v‘-
-20F -

¥ OE :
> -40:' . -]
© 5 v VA‘ :
J -80 v -
o C J
-80 7
-100C b s a2 derrded ....-

1.00
Frequancy (Hz)

100.00

1890 55th ON Maating X\noaingPl, June, 1900. 11




.

L T-CAsq o at 20-ms
Detrende . e and inte
Signal-to-

S4 -
100 500
S, = -1+
) -~ (S/NY| T 19(s/N) |
1600 &8th ION Meating e Xiaoging:Pl, June, 1989. s



APL

}‘ oo (2 TILTRLYTTPPPPREsEs

cenesas
Becosacscae

A,

i

k cordersensences

!

* GPS Observables (6 | ritigh:L ~ 100 - 400 m

* S,ando, (i hoe ' & comm syelems

* P and D, (spette d ol & space missions
* HR dole (50 HE). ;

1990 Spring, AGU Xinasing, Rl May, 1996.




Nighitime |

-+%V T _
nkT;

kT

"



APL  compute and Minimize the Cost Functional @

Cost Functional:

J(o) = ZZ‘TECOJZ— il (a)l + Z;{‘mkiamkl

j=1l=1

0J
da

=0

Quasi-Newton method to minimize cost functional.
om - parameters related to driving forces to be estimated
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JPL  Continuous Assimilation of GPS/TEC ]
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ABL lonospheric Model for OSSE @

OSSE: Observation Simulation System Experiment
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JPL ExB Drift Perturbation for OSSE &Y

June solstice/solar maximum drifts
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Model Runs to Produce OSSE “Data”

Electron Density (in unit of 10'") at Local Time: 21:00
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OSSE - TEC: Weather vs. Climate
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OSSE - TEC: Weather vs. Climate
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APL GPS Observation Links @

Links Between GPS and Ground/Space Receivers Links in F-Region Time

o 4 GPS satellites
« 3 ground rcvs

. (20° apart)
« 1LEO

. (700 km)

2-hour intervals
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AP0 OSSE Results - Drift: 3-ground/1-LEO Receivers

Istice/solar maximum drifts

« 4 GPS satellites
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AP0 OSSE Results - Drift: 3-ground/1-LEO Receivers

June solstice/solar maximum drifts June solstice/solar maximum drifts

4 GPS satellites

« time-dependentA .
. climate initial i |
. condition

S

9 12 1
Local Time (hours)

g 12
Local Time (hours)

June solstice/solar maximum drifts June solstice/solar maximum drifts

Upward Drift (m/s)

Upward Deft (m/s)

9 12
Local Time {hours) Local Time (hours)

Dept. EE, Univ of Washington.

Global Mapping of the lonosphere Using GPS Xiaoqing Pi@JPL, Feb 28, 2000.

17




OSSE Results-Ne: 3-ground/1-LEO Receivers

Electron Density (in unit of 10'") at Local Time: 21:00
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Vertical TEC of Assimilation Results
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Vertical TEC of Assimilation Results
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